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The fig tree Ficus burtt-davyi Hutch. is a common strangler qf other trees in the Alexandria Forest, South 
Africa. Unlike most strangler figs, there is rarely extensive fusion of the roots around the trunks of the host 
trees. This, together with the relatively small size of F. burtt-davyi, means that damage to the hosts is limited. 
Between-species differences are present in the likelihood that trees will support F. burtt-davyi. No stranglers 
were found on Erythrina caffra, nor was auto-strangulation of other F. burtt-davyi recorded. Laboratory trials 
suggest that the absence of stranglers from these species does not result from chemical inhibition of F. burtt-
davyi seed germination. 
Die vyeboom Ficus burtt-davyi Hutch. is 'n algemene wurger van ander bome in die Alexandria-woud, Suid-
Afrika. Anders as by die meeste wurgvye, is daar seide grootskaalse samesmelting van die wortels rondom 
die stamme van die gasheerbome. Dit, tesame met die feit dat F. burtt-davyi betreklik klein is, beteken dat 
skade aan die gasheerbome beperk is. Interspesie-verskille is teenwoordig in die waarskynlikheid dat bome 
F. burtt-davyi sal stut. Geen wurgvye is op Erythrina caffra gevind nie, en geen selfverwurging van ander 
F. burtt-davyi-individue is aangeteken nie. Laboratoriumtoetse dui daarop dat die afwesigheid van wurgers by 
hierdie spesies nie die gevolg is van chemiese inhibering van F. burtt-davyi-saadontkiemingnie. 
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Introduction 
African fig trees (Ficus species, Moraceae) display a range 
of growth forms, from small shrubs to massive forest 
emergents (Berg 1990). Independent of growth form, eco-
logical groups of fig species can be distinguished, based on 
their germination sites. Some species are typical trees 
produced from seeds that germinate on the ground. Others, 
the 'rock -splitters', develop from seeds that germinate on 
the surface of rocks, while a third group, the strangler figs, 
have seeds that germinate on other trees. Many Ficus 
species have just one typical germination site, while others 
are more flexible. Rock-splitting species, in particular, can 
often also develop as stranglers (Putz & Holbrook 1986). 
The strangling habit has been recorded in around 500 of 
the 750 fig species worldwide (Comer 1967). Strangler figs 
are only truly epiphytic during the early stages of their 
development, after which the roots reach the ground and the 
figs can become independent from their hosts (primary 
hemiepiphytes, sensu Putz & Holbrook 1986). Strangler figs 
are so called because of the tendency for their descending 
roots to fuse together, sometimes forming a sheath which 
entirely surrounds the host trunk. Stranglers are not 
parasitic, and do not obtain nutrients or water from their 
hosts. Nonetheless, through competition or physical damage, 
they can harm or even kill their host trees (Galil 1984; Putz 
& Holbrook 1989). 
F. burtt-davyi Hutch. (subgenus Urostigma, section 
Galoglychia) is a shrub or small tree which displays 
contrasting growth habits in different parts of its range. An 
exclusively southern African species, F. burtt-davyi, occurs 
along the coasts of Natal and Transkei as a thicket-forming 
early dune colonizer. Inland, F. burtt-davyi is primarily a 
rock-splitter, while in eastern and southern Cape coastal 
forests it is mainly found as a strangler of other trees (von 
Breitenbach 1985; pers.observ.). 
In this paper we describe aspects of the ecology of F. 
burtt-davyi in an area where it grows as a strangler fig. The 
densities and host preferences of the plant are recorded, 
together with the damage caused to host trees. We also 
examine the reasons for its differential utilization of host 
trees, including the possibility that some potential hosts 
produce chemicals which prevent germination of fig seeds. 
Localities and Methods 
The Alexandria Forest is an area of indigenous coastal forest 
in the eastern Cape province of South Africa. Our study area 
was a section of forest known as the Langebos, situated 
south-east of the town of Alexandria. This is the largest 
remnant of the previously extensive Alexandria forest veld 
type (Acocks 1975). The area contains a mixture of Afro-
montane, Natal coastal and southern Cape elements (phillip-
son & Russell 1988). F. burtt-davyi is the only common fig 
species within the Alexandria Forest, where it grows either 
as a strangler or, particularly in more open areas, as an 
independent shrub/tree. In the past, control measures have 
been taken against F. burtt-davyi in the forest, because of its 
reputed damage to other trees. 
The developmental sequence of F. burtt-davyi when 
growing as a strangler of other trees was determined by 
examining individuals ranging from seedlings through to 
post-mature trees. The abundance of F. burtt-davyi was 
assessed by examining all the potential host trees with a 
DBH greater than 30 cm growing within nine 40 X 40 m 
plots. Preliminary observations failed to detect F. burtt-
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davyi growing on smaller trees. For each tree the following 
were noted: DBH, condition (healthy, unhealthy/damaged, 
or dead) and strangler presence/absence. If a strangler was 
present, its stage of development and position of origin were 
also recorded. 
Germination trials were conducted in order to determine 
whether chemical inhibitors could explain the lack of auto-
strangulation in F. burtt-davyi, and its absence from another 
potential host, Erythrina caffra. A regularly strangled host 
tree (Podocarpus falcatus) provided a control species. The 
F. burtt-davyi seeds in the trials were obtained from three 
trees growing in Grahamstown. Only apparently healthy 
seeds were used in the trials. 
Run-off from potential hosts was obtained by collecting 
distilled water poured down the trunks and branches. This 
was used to water seeds placed on Whatman No.2 filter 
paper in Petri dishes kept at 25°C in a room lit continuously 
by fluorescent lights. Germination parameters were also 
determined from seeds placed on leaf litter collected from 
beneath potential host trees. 
Results 
Development of F. burtt-davyi 
The early stages of post-germination development of F. 
burtt-davyi on host trees followed the typical hemiepiphyte 
pattern described by Putz and Holbrook (1986). Seedlings 
initially produced a few leaves and roots that permeated the 
germination medium. Roots were then produced that de-
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Figure 1 Early stage of F. burtt-davyi development, with roots 
beginning to descend. 
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scended the host tree (Figure 1), sometimes retaining a firm 
attachment along their length. Size increased once the roots 
reached the ground (Figures 2 & 3) and extensive root 
fusion sometimes occurred, resulting in a partial sheath 
around the host (Figure 4). Atypically for strangler figs, 
sheath production was not a frequent occurrence, and many 
large stranglers displayed minimal root fusion. The figs 
were capable of becoming free-standing trees after the death 
of their hosts, but such deaths were only rarely observed. 
Host preferences of F. burtt-davyi 
The proportion of tree species strangled by F. burtt-davyi 
varied between 21.4 and 62.5% in the nine plots (mean 
proportion of tree species with stranglers: 0.354; variance: 
0.0175, see Appendix), while the proportion of individual 
trees that were strangled ranged from 10 to 36.5% (mean 
proportion of individuals with stranglers: 0.155; variance: 
0.13). Although some individuals belonging to all of the 
more abundant tree species in the plots were strangled by F. 
burtt-davyi, the likelihood of strangulation varied signifi-
cantly between species (i[8]: 147.6; P < 0.(01). P. falcatus 
was the most favoured host, followed by Strychnos decus-
sata. Host choice was in part linked to the size of trees, with 
bulkier species being favoured (Spearman rank correlation 
of mean DBH with percentage of trees strangled: 0.767; P = 
0.03). Within the four more favoured host species, larger 
individuals also tended to be more likely to be strangled 
(combined data, mean DBH: 171.82 cm versus 93.87 cm, 
Figure 2 F. burtt-davyi strangling Podocarpus falcatus. Note 
the large roots descending to the ground. 
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Figure 3 F. burtt-davyi roots encircling the host trunk, but not 
displaying root fusion. 
Mann Whitney Z = 5.29, P < 0.(01). However, host size 
was not the only factor influencing likelihood of strangu-
lation. Although rare in our study plots (Appendix), E. 
caffra is one of the largest and most prominent trees in the 
Alexandria Forest. Examination of over 40 E. caffra individ-
uals scattered throughout the forest failed to detect any 
stranglers on this species. Similarly, auto-strangulation of 
large F. burtt-davyi trees by conspecifics was not detected. 
Germination sites 
Over half of the 66 F. burtt-davyi we recorded had 
originated in the forks of trees, with knot holes another 
favoured location (Table 1). Four of the trees were creepers/ 
scramblers rather than true hemiepiphytes, having originated 
from seeds that had germinated on the ground and had then 
grown up onto their hosts. Some other individuals were also 
unusual in that they had sprawled from one host tree across 
to a second. The heights where stranglers had originated on 
their hosts varied from as low as 50 cm to over 10 m above 
the ground (mean 2.78 ::t: 3.29 m, n = 58). 
Damage to host trees 
Around half of the trees supporting F. burtt-davyi showed 
obvious signs of damage or ill-health (Table 2), usually with 
one or more branches broken by the strangler's weight. In a 
few instances the whole growth of the host trees had 
become distorted. A proportion of the host trees were dead, 
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Figure 4 F. burtt-davyi displaying extensive root fusion around 
the trunk of its host. 
but in most instances the stranglers were far too small to 
have been responsible for this. Among the more abundant 
species in the sample plots, the three most frequently 
utilized host trees were all more likely to be ranked as 
unhealthy or dead if they supported stranglers (C. africana, 
S. decussata and C. caffra, i[l) = 30.1, 28.1 and 5.9, and P 
= 0.001, 0.001 and 0.024, respectively). These results must 
be treated with caution, because more stranglers were found 
on larger (and presumably older) trees. As expected, the 
condition of the host trees also declined in relation to the 
size of the F. burtt-davyi they were supporting, and damage 
was generally absent until the stranglers were in contact 
with the ground (Table 3). 
Table 1 Germination sites and origins of F. 
burtt-davyi on Alexandria Forest trees 
Origin of strangler figs Frequency 
Tree forks 35 
Rot hollows/stumps 2 
Splits in trunklbranches 2 
Horizontal branches 2 
Knot holes 13 
Ground 4 
Migration from other trees 8 
Total 66 
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Germination trials 
Germination success was consistently higher with seeds 
from tree 1 than with those from tree 2, but in both cases 
there was no indication that run-off from P. faicalus. E. 
Table 2 Condition of host trees strangled by F. burtt-
davyi 
Podocarpus falcatus 
Celtis africana 
Maerua caffra 
Zantlwxylem capense 
Vepris undulata 
Ek£bergia capensis 
Cassine crocea 
Mimusops obovata 
Healthy 
3 
5 
Olea capensis 2 
Strychnos decussata 10 
Cordia caffra 6 
Tarchonanthus camplwratus 2 
Total 34 
Frequencies 
Damaged/ 
unhealthy Dead 
2 
6 2 
0 0 
2 0 
2 0 
0 0 
0 
0 0 
0 0 
6 4 
4 2 
0 0 
22 10 
Table 3 Host tree damage in relation to the develop-
mental stage of F. burtt-davy? 
Tree condition 
Developmental Damaged/ 
stage Healthy unhealthy Dead 
Seedling 0 0 
With descending roots 14 0 
Roots in contact with ground 17 14 3 
Extensive root fusion on host 
trunk 0 2 4 
Free-standing tree 0 0 
• Cases where figs had germinated on the ground or migrated from 
other trees are excluded. 
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caffra or F. burtt-davyi bark prevented germination of F. 
burtt-davyi seeds (Table 4). The effects of run-off on the 
speed of germination varied according to the tree that acted 
as a seed source. Seeds from tree I had germination times 
that were shortened by exposure to run-off, while seeds 
from tree 2 had their germination times increased (Table 5). 
These effects were independent of the sources of run-off. 
When seeds from tree 3 were germinated on leaf litter, the 
percentage germination varied from 54% on the controls to 
21.0% with F. burtt-davyi and 68% with E. caffra. Despite 
this variation, Mann-Whitney tests did not detect significant 
differences between treatments and thus there was again no 
evidence of germination inhibition. Average germination 
times were longer on the F. burtt-davyi litter than the 
controls (mean times to germination were 8.4 and 9.6 days, 
respectively, Mann-Whitney Z = 3.29, P = 0.001), whereas 
the mean germination time on the E. caffra litter and control 
did not differ significantly (mean: 9.6 days). Taken together, 
these results suggest the possibility that seeds from different 
tree individuals may respond differently to exudates, but 
nonetheless provide no support for the hypothesis that 
chemical inhibition of seed germination is responsible for 
the absence of auto-strangulation in F. burtt-davyi, or for its 
absence from E. caffra. 
Discussion 
Strangler figs are generally characterized during the later 
stages of their development by the extensive fusion of their 
roots to form a sheath around the trunk of their hosts (Putz 
& Holbrook 1986). Sheath production was rare among the 
F. burtt-davyi in the Alexandria forest; however, most 
individuals were nonetheless hemiepiphytic. The factors 
determining whether extensive root fusion takes place or not 
are unclear, but may include the success of adhesion to the 
host trunk. Experimental manipulation of F. burtt-davyi 
stems can induce fusion if stems are firmly tied together, but 
not if any movement is allowed (Compton, unpubl.). The 
same may apply to root fusion, as it was noted that plants 
where the major descending roots had become detached 
from the host's trunk displayed minimal fusion. 
The rarity of true strangulation by F. burtt-davy; results in 
most host trees being able to continue trunk expansion 
Table 4 Germination success of F. burtt-davyi seeds from source trees 1 and 2 
moistened with distilled water or run-off from potential host treesa 
n 
Treatment seeds 
Source tree 1 
Control 100 
P·falcatus 100 
E. caffra 100 
F. burtt-davyi 100 
Source tree 2 
Control 100 
P· falcatus 100 
E. caffra 100 
F. burtt-davyi 100 
Percentage 
germination 
74.0 
80.0 
70.0 
79.0 
44.0 
45.0 
50.0 
33.0 
Seeds per dish germinating 
Mean (S.D.) 
14.2 (1.47) 
16.1 (1.49) 
14.0 (2.54) 
16.0 (1.19) 
9.8 (1.74) 
9.8 (1.71) 
10.2 (1.14) 
7.2 (1.89) 
z P 
1.05 0.29 
0.00 1.00 
1.31 0.19 
0.00 1.00 
0.33 0.74 
-1.06 0.29 
• The seeds for each treatment were equally distributed among five Petri dishes. Mann-Whitney tests were 
used to compare germination successes with those of the controls. No significant differences in between-
replicate germination success were present. 
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Table 5 Germination rates of F. burtt-davyi seeds from 
two source trees moistened with distilled water or run-off 
from potential host treesa 
Treatment 
Source tree 1 
Control 
P./alcalus 
E. caffra 
Ficus 
Source tree 2 
Control 
P./alcalus 
E. caffra 
F. burtt-davyi 
n seeds ger- Time to germination 
minating (days), Mean (S.D.) 
74 
80 
70 
79 
44 
45 
50 
33 
8.75 (1.25) 
7.66 (1.47) 
7.90 (1.50) 
8.13 (1.53) 
5.68 (1.82) 
8.93 (1.51) 
7.92 (1.50) 
8.69 (1.68) 
z P 
-3.50 0.001 
-2.23 0.02 
-1.65 0.10 
4.45 0.001 
3.42 0.001 
3.67 0.001 
• The seeds for each treatment were distributed in groups of twenty 
among five Petri dishes. Mann-Whitney tests were used to compare 
germination times with those of the controls. No significant 
differences in between-replicate germination rates were present. 
unhindered (Dobzhansky & Murca-Pires 1958). This is one 
reason why damage to the fig's hosts is relatively limited. A 
second factor that reduces damage is the size of mature F. 
burtt-davyi trees, which are far smaller than some other 
strangler figs, such as another eastern Cape species, F. 
thonningii Bl. Their smaller size will clearly limit the 
physical damage caused by the weight of strangling F. burtt-
davyi. 
F. burtt-davyi is catholic in its host requirements, 
occurring on about one-third of the tree species in the study 
plots. This is similar to the results obtained for the obligate 
neotropical strangler F. crassiuscula Warburg ex. Standley 
(Daniels & Lawton 1991), but contrasts with a study in 
West Africa, where 19 Ficus species in total utilized only 
about 20% of the potential hosts between them (Michaloud 
& Michaloud-Pelletier 1987). 
The link between tree size and likelihood of colonization 
by F. burtt-davyi may have various causes. Larger trees will 
on average be older, providing more time for fig establish-
ment. They will also provide more of the forks and knot 
holes where establishment takes place and their greater size 
may mean that the fig's avian dispersers spend more time in 
their branches, increasing the likelihood of defaecation and 
seed deposition on the plant (Leighton & Leighton 1983). 
The coral tree E. caffra appears to be immune from 
strangulation by F. burtt-davyi, as do the fig trees 
themselves, although the possibility that some Ficus 
individuals might have fused imperceptibly cannot be elimi-
nated. Both trees are likely to have numerous fig seeds 
deposited on them. E. caffra is a large, spreading tree and 
attracts numerous birds to its showy flowers, while fruiting 
fig trees inevitably deposit a proportion of their seeds onto 
themselves. 
Trees with smooth or peeling bark may be relatively 
unsuitable for epiphytes (Guy 1977; Todzia 1986; Putz & 
Holbrook 1986), but the bark of neither species is excep-
tionally smooth or unstable. An alternative explanation for 
the strangler immunity of some trees is that they are 
defended by chemical exudates, which inhibit germination 
or growth of epiphytes (Titus et al. 1990). Indirect evidence 
429 
for such chemical defences is available for a tropical forest 
species, Terminalia ivorensis, which develops a rich 
epiphyte flora only after its death (Johansson 1989), but 
Titus et al. (1990) failed to detect autotoxicity in their bark 
run-off trials of neotropical Ficus species, where auto-
strangulation is also absent. Our bark run-off and leaf litter 
experiments similarly failed to detect any evidence of 
Erythrina or Ficus extracts having effects on the likelihood 
of F. burtt-davyi seed germination, while no clear pattern 
emerged regarding their effects on germination rates. The 
basis for host tree immunity to strangulation by F. burtt-
davyi therefore remains a mystery. 
In tropical areas, Ficus spp. are often regarded as 
'keystone' resources for frugivores, owing to their high 
densities and year-round fruiting patterns (Lambert & Mar-
shall 1991). F. burtt-davyi in the Alexandria Forest attracts 
numerous species of fruit-feeding birds (pers. observ.), and 
may represent a significant food resource, especially during 
the winter months. As F. burtt-davyi causes minimal 
damage to its hosts it should be regarded as a valuable com-
ponent of the Alexandria Forest ecosystem. 
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Appendix 
Trees present in Alexandria Forest sample plots and their frequency of strangulation by the fig tree Ficus burtt-davyi 
Numbers of trees (f) and stranglers (S) 
Sample plots 
2 3 4 5 6 7 8 9 
Tree species T S T S T S T S T S T S T S T S T S 
Podocarpus falcatus 1 0 4 3 0 1 1 
Celtis africana 5 5 3 4 2 19 4 4 1 16 2 3 0 6 0 
Maerua cafra 3 0 0 6 0 7 0 0 7 0 
Erythrina caffra 0 0 
Zanthoxylem capense 5 11 2 0 2 0 2 0 
Zanthoxylem davyi 1 0 6 0 0 7 0 
Vepris undulata 8 0 4 2 2 0 10 0 4 0 1 1 4 0 
Ptaeroxylon obliquum 0 3 0 
Ekebergia capensis 
May tenus heterophylla 0 
May tenus nemorosa 2 0 
May tenus peduncularis 4 0 
Cassine aethiopica 3 0 
Cassine crocea 0 1 4 
AliDphylus decipiens 0 
Dovalis rhamnoides 0 
Sideroxylon inerme 0 
Mimusops obovata 10 10 0 
Euclea natalensis 4 0 3 0 
Euclea undulata 0 
Diospyros dichrophylla 0 
Chionanthus foveolata 3 0 
Olea europaea 1 0 0 
Olea capensis 6 0 5 0 2 1 5 
Olea woodiana 2 0 
Strychnos decussata 4 7 2 3 2 5 3 4 2 5 8 4 7 3 4 2 
Nuxia jIoribunda 8 0 2 0 3 0 
Cordia caffra 9 2 16 8 3 0 2 1 4 1 0 5 0 3 0 
Gardenia amoena 2 0 2 0 0 0 
Canthium inerme 2 0 4 0 0 3 0 4 0 2 0 0 
Canthium obovatum 0 
Brachylaena discolor 0 
Tarchonanthus camphoratus 19 0 26 2 
Species indet. C 4 0 
Species indet. E 0 
Totals 30 3 42 8 41 15 49 8 46 8 54 6 58 6 83 9 23 3 
